Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.001 Å; R factor = 0.019; wR factor = 0.052; data-to-parameter ratio = 23.8.
Related literature
For the biological activity of benzothiazole derivatives, see: Bowyer et al. (2007) ; Gurupadayya et al. (2008) ; Kini et al. (2007) ; Mittal et al. (2007) ; Munirajasekhar et al. (2011) ; Rana et al. (2008) ; Pozas et al. (2005) ; Yaseen et al. (2006) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For related structures, see: Fun et al. (2011a,b,c,d) . For bond-length data, see: Allen et al. (1987) . For the stability of the temperature controller used for data collection, see: Cosier & Glazer (1986) .
Experimental
Crystal data C 7 H 6 ClN 3 S M r = 199.66 Orthorhombic, Pca2 1 a = 13.0225 (13) Å b = 5.7767 (6) Å c = 21.708 (2) Å V = 1633.0 (3) Å 3 Z = 8 Mo K radiation = 0.66 mm À1 T = 100 K 0.46 Â 0.33 Â 0.22 mm
Data collection
Bruker APEX DUO CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2009 ) T min = 0.752, T max = 0.867 12527 measured reflections 5771 independent reflections 5686 reflections with I > 2(I) R int = 0.015 Refinement R[F 2 > 2(F 2 )] = 0.019 wR(F 2 ) = 0.052 S = 1.04 5771 reflections 242 parameters 1 restraint H atoms treated by a mixture of independent and constrained refinement Á max = 0.39 e Å À3 Á min = À0.21 e Å À3 Absolute structure: Flack (1983) , with 2734 Friedel pairs Flack parameter: 0.50 (3) Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 (Yaseen et al., 2006) , antitumor (Kini et al., 2007) , anthelmintic (Munirajasekhar et al., 2011) analgesic and anti-inflammatory (Gurupadayya et al., 2008) , antimalarial (Bowyer et al., 2007) , antifungal (Mittal et al., 2007) , anticandidous activities (Rocío Pozas et al., 2005) and various CNS activities (Rana et al., 2008) . The related structures have been reported by Fun et al. (2011a,b,c,d) . The present work describes the synthesis and crystal structure of the title compound, 1-(6-chloro-1,3-benzothiazol-2-yl)hydrazine, which was prepared from the reaction of 2-amino-6-chlorobenzothiazole treated with hydrazine.
The asymmetric unit of the title compound consists of two crystallographically independent molecules (A and B) as shown in Fig. 1 . The dihedral angle between the benzothiazole (S1/N1/C1-C7) ring system and the hydrazine (N2A/N3A) group is 8.71 (6)° in molecule A whereas it is equal to 7.16 (6)° in molecule B. The hydrazine group is twisted slightly with N3-N2-C7-N1 and N3-N2-C7-S1 torsion angles of 170.89 (9)°: -9.96 (13)° in molecule A and 172.50 (9)°: -7.43 (13)° in molecule B. The bond lengths (Allen et al., 1987) and angles are within normal ranges and are comparable to the related structure (Fun et al., 2011a,b,c,d) .
In the crystal structure ( Fig. 2) , the neighbouring molecules are connected via pairs of intermolecular N2A-H1N2···N1B i and N2B-H2N2···N1A ii (Table 1) hydrogen bonds, generating R 2 2 (8) ring motifs (Bernstein et al., 1995) .
Furthermore, the molecules are linked into sheets lying parallel to the ab plane via intermolecular N3B-H3N3···N3A and N3A-H1N3···N3B iii hydrogen bonds.
Experimental 2-Amino-6-chlorobenzothiazole (5.52 g, 0.03 mol) and hydrazine hydrate (85%) (0.12 mol) in 50 ml of ethylene glycol were refluxed by stirring for 4 h at 333 K. A white solid was precipitated at the end of the reflux period. The mixture was cooled and the product was filtered and then washed with water several times. Then the product was air-dried and recrystallized by using ethanol. The single crystals were grown by slow evaporation from solvent ethanol and dichloro-
Refinement
H1N2, H2N2, H1N3, H2N3, H3N3 and H4N3 were located in a difference Fourier map and were refined freely [N-H = 0.831 (18)-0.968 (19) Å]. The remaining H atoms were positioned geometrically and refined using a riding model with U iso (H) = 1.2U eq (C) [C-H = 0.95 Å]. The crystal studied was an inversion twin, the refined ratio of the twin components supplementary materials sup-2 Acta Cryst. (2012). E68, o691-o692 being 0.50 (3):0.50 (3). In the final refinement, the outliers (5 3 2), (6 0 12), (4 0 4) and (14 0 4) were omitted.
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound, showing 50% probability displacement ellipsoids and the atom-numbering scheme.
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Figure 2
The crystal packing of the title compound, viewed along the b axis. H atoms not involved in the intermolecular interactions (dashed lines) have been omitted for clarity. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
1-(6-Chloro-1,3-benzothiazol-2-yl)hydrazine

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1A 0.87218 (2) 0.41653 (5) 0.717085 (12) 0.02134 (5) S1A 0.552566 (17) 0.69138 (4) 0.565134 (11) 0.01203 (5) N1A 0.66692 (7) 1.05970 (15) 0.54585 (4) 0.01308 (15) N2A 0.51172 (7) 1.05780 (16) Cl1A 0.02667 (12) 0.01723 (10) 0.02012 (11) 0.00445 (9) −0.01095 (10) 0.00160 (9) S1A 0.01053 (9) 0.01123 (9) 0.01432 (9) −0.00103 (7) −0.00095 (8) 0.00210 (8) 
Geometric parameters (Å, º)
Cl1A-C4A 1.7402 (10) Cl1B-C4B 1.7434 (10) S1A-C6A 1.7471 (10) S1B-C6B 1.7445 (10) S1A-C7A 1.7639 (10) S1B-C7B 1.7621 (10) N1A-C7A-N2A 123.12 (9) N1B-C7B-N2B 123.24 (9) N1A-C7A-S1A 116.75 (8) N1B-C7B-S1B 116.56 (8) N2A-C7A-S1A 120.12 (7) N2B-C7B-S1B 120.20 (7) C7A-N1A-C1A-C2A 178.40 (10) C7B-N1B-C1B-C2B 178.69 (10) C7A-N1A-C1A-C6A 0.22 (12) C7B-N1B-C1B-C6B 0.05 (12) N1A-C1A-C2A-C3A −178.45 (9) N1B-C1B-C2B-C3B −178.22 (9) C6A-C1A-C2A-C3A −0.33 (15) C6B-C1B-C2B-C3B 0.37 (15) C1A-C2A-C3A-C4A 0.10 (16) C1B-C2B-C3B-C4B −0.92 (15) C2A-C3A-C4A-C5A 0.06 (16) C2B-C3B-C4B-C5B 0.97 (16) C2A-C3A-C4A-Cl1A −179.72 (8) C2B-C3B-C4B-Cl1B −178.42 (8) C3A-C4A-C5A-C6A 0.02 (15) C3B-C4B-C5B-C6B −0.41 (16) Cl1A-C4A-C5A-C6A 179.80 (8) Cl1B-C4B-C5B-C6B 178.97 (8) C4A-C5A-C6A-C1A −0.26 (15) C4B-C5B-C6B-C1B −0.17 (15) C4A-C5A-C6A-S1A
178.95 (8) C4B-C5B-C6B-S1B 178.78 (8) N1A-C1A-C6A-C5A
178.70 (9) N1B-C1B-C6B-C5B 178.90 (9) C2A-C1A-C6A-C5A 0.42 (15) C2B-C1B-C6B-C5B 0.18 (15) N1A-C1A-C6A-S1A −0.64 (11) N1B-C1B-C6B-S1B −0.22 (11) C2A-C1A-C6A-S1A −178.92 (8) C2B-C1B-C6B-S1B −178.94 (8) C7A-S1A-C6A-C5A −178.65 (10) C7B-S1B-C6B-C5B −178.81 (10) C7A-S1A-C6A-C1A 0.64 (8) C7B-S1B-C6B-C1B 0.24 (8) C1A-N1A-C7A-N2A 179.49 (9) C1B-N1B-C7B-N2B −179.78 (9) C1A-N1A-C7A-S1A 0.32 (11) C1B-N1B-C7B-S1B 0.15 (11) N3A-N2A-C7A-N1A 170.89 (9) N3B-N2B-C7B-N1B 172.50 (10) N3A-N2A-C7A-S1A −9.96 (13) N3B-N2B-C7B-S1B −7.43 (13) C6A-S1A-C7A-N1A −0.58 (8) C6B-S1B-C7B-N1B −0.23 (9) C6A-S1A-C7A-N2A −179.78 (9) C6B-S1B-C7B-N2B 179.70 (9) Hydrogen-bond geometry (Å, º) 
